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IN THE CLAIMS 



Please cancel Claim 9 without prejudice or disclaimer. 



Claim 1 (currently amended): An operational ampiifier/utput stage, comprising: 
a pre-driver sub-stage and a final sub-stage, 

the pre-driver sub-stage having a plurality of transi^ors being biased by a plurality 
of current sources, the pre-driver sub-stage being adapt/d to accept a current signal (Sim) 
from an input transconductance g^ cell; 

the pre-driver stage being further adapted to ofovide biasing to a plurality of 
transistors in the final sub-stage; and 

the pre-driver sub-stage being coupled to tKe final sub-stage so as to provide 
current gain from input to output of SU « pn* Pp*/lin 



Claim 2 (previously canceled) 

Claim 3 (original): The operational alfnplifier output stage recited in Claim 1, further 
comprising localized feedback circuitry a/d inherent RHPZ cancellation operable to 
extend bandwidth. 

Claim 4 (original): The operatuSnal amplifier output stage recited in Claim 1, 
wherein the plurality of transistors ifii the final sub-stage comprises 4 transistors arranged 
as a complementary pair of differential transistors. 

Claim 5 (original): The operational amplifier output stage recited in Claim 1 for use 
in an integrated circuit. 



Claim 6 (original): Ttjie operational amplifier output stage recited in Claim 1 for use 
in a DSL driver. 
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Claim 7 (original): The operational amplifier output stage recited in Claim 1 , 
wherein the pre-driver sub-stage comprises two circuits, the first pre-driver sut)-stag 
circuit being adapted to condition a positive portion of an inputted signal for trans^^^ to a 
first final sub-stage circuit of. the final sub-stage, and the second pre-driver su^tage 
circuit being adapted to condition a negative portion of an inputted signal ji^ transfer to a 
second final sub-stage circuit of the final sub-stage; 

the first pre-driver sub-stage circuit being coupled to the flrst^nal sub-stage circuit 
operable to amplify the positive portion of a signal in tandem; a 

the second pre-driver sub-stage circuit being coupledUto the second final sub-stage 
circuit operable to amplify the negative portion of a signajmi tandem. 

Claim 8 (original): The operational amplifier output stage recited in Claim 7. 
wherein the first final sub-stage circuit and the second final sub-stage circuit are 
interconnected at an output terminal node such that the conditioned and amplified 
positive portion of the signal and the con^ioned and amplified negative portion of the' 
signal are joined in phase with minimal^ossover distortion the output signal (5lo) having 
the form 6lo « Pn* 3p* 6lin . 



Claim 9 (canceled) 

Claim 10 (origina^|^^n operational amplifier output stage, comprising: 
a first voltage siipply rail Vcc connected to a first node; 

two connection terminals to an input stage, a first terminal connected to a second 
node for receiving^ positive portion of an input signal and a second terminal connected 
to a sixth node^for receiving a negative portion of an input signal; 

a firs^pre-driver sub-stage circuit coupled at the second node, the first pre-driver 
sub-stage^circuit further comprising: 

a^first transistor having its emitter coupled to the first voltage supply rail Vcc at the 
first node, and its base coupled at the second node; 

/ a second transistor having its emitter coupled to the second node and its base 
codpled to a third node; 
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a third transistor having Its base and collector coupled to the third node; 
a fourth transistor having its collector and base being coupled to a fourth node, 
emitter coupled to the first voltage supply rail Vcc at the first node; 

a second voltage supply rail Vee coupled to a fifth node; 

a second pre-driver sub-stage circuit coupled to the sixth nod^/tFie second pre- 
driver sub-stage circuit further comprising: 

a fifth transistor having its emitter coupled to the secoQ/i^voltage supply rail Vee at 
the fifth node, and Its base coupled to the sixth node; 

a sixth transistor having its emitter coupled to thi/slxth node, its base coupled to a 
seventh node, and its collector coupled to the secpna node; 

a seventh transistor having its base and ^M^lector coupled to a seventh node; and 
its emitter coupled to an eighth node; 

an eighth transistor having its colled^or and base being coupled to the eighth node, 
and its emitter coupled to the second vellage supply rail Vee at the fifth node; 

a cross connection betweeiyhe second transistor's collector and the sixth 
transistor's emitter at the sixth npde, and the second transistor's emitter and the sixth 
transistor's collector at the s^nd node, the cross connection resulting in a proportion of 
any error current flowing jrito the second transistor's emitter and sixth transistor's emitter 
to flow out through the second transistor's collector and the sixth transistor's collector into 
the base of the first^anslstor and the base of the fifth transistor; 

a first current source coupled between the first voltage supply rail Va at the first 
node and the second node; 

a se<»nd current source coupled between the first voltage supply rail Vcc at the 
first node and the seventh node; 

a^lrd current source coupled between the second voltage supply rail Vee at the 
fifth npQe and at the third node; 

a fourth current source coupled between the second voltage supply rail Vee at the 
node and the sixth node; 
a final sub-stage, comprising: 
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a first final sub-stage circuit further conditioning the positive portion of the curren| 
signal provided by the first pre-driver sub-stage circuit, the first final sub-stage circi 
comprising: 

a ninth transistor having its emitter coupled to the first transistor's coll^or at a 
ninth node, and its base and collector coupled to a tenth node; 

a tenth transistor having its base coupled to the ninth node, affd its collector 
coupled to the first voltage supply Vcc rail at the first node; / 

a second final sub-stage circuit further conditioning the^egative portion of the 
current signal, provided by the second pre-driver sub-stag^ircuit, the second final sub- 
stage circuit comprising: 

an eleventh transistor having its emitter coupled to the fifth transistor's collector at 
an eleventh node, its base and collector coupled^ the ninth transistor's base and 
collector at the tenth node; / 

a twelfth transistor having its base^upjed to the eleventh node, and its collector 
coupled to the second voltage supply rail Vee at the fifth node; 

a twelfth node interconnectinp4e tenth transistor's emitter with the twelfth 
transistor's emitter; and / 

an output tenminal cou^ed to the twelfth node. 

Claim 11 (original)^The operational amplifier output stage recited in Claim 10 
wherein the first, second, third, fourth, ninth and twelfth transistors are pnp transistors 
and the fifth, sixth^venth, eight, tenth and eleventh transistors are npn transistors. 

Claim 12^'original): The operational amplifier output stage recited in Claim 10, 
including a lo^lized feedback circuitry enclosed within the operational amplifier output 
stage. 



Claim 13 (original): The operational amplifier output stage recited in Claim 12, 
whereii^ the localized feedback circuitry utilizes current feedback principles operable to 
substantially eliminate cross-over distortion. 
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Claim 14 (original): The operational output stage recited in Claim 12, wherein the^ 
localized feedback system utilizes voltage feedback principles, operable to provide 
gain. 

Claim 15 (original): An operational amplifier output stage, comprisi^ 
a first voltage supply rail Vcc connected to a first node; 

two connection terminals to an Input stage, a first terminal connected to a second 
node for receiving a positive portion of a cun-ent signal and a seeond terminal connected 
to a sixth node for receiving a negative portion of a current in^t signal; 

a first pre-driver sub-stage circuit coupled at the sea)nd node, the first pre-driver 
sub-stage circuit further comprising: 

a first transistor having its emitter coupled to^ne first voltage supply rail Vcc at the 
first node, and its base coupled at the second node; 

a second transistor having its emitter coupled to the second node and Its base 
coupled to a third node; X 

a third transistor having Its base and collector coupled to the third node; 

a fourth transistor having its raliector and base being coupled to a fourth node, 
and its emitter coupled to the firsybltage supply rail Vcc at the first node; 

a second voltage supp^ail Vee coupled to a fifth node; 

a second pre-driver ^b-stage circuit coupled to the sixth node, the second pre- 
driver sub-stage circuit fisher comprising: 

a fifth transistor^aving its emitter coupled to the second voltage supply rail Vee at 
the fifth node, and i^ase coupled to the sixth node; 

a sixth trafi^istor having its emitter coupled to the sixth node, its base coupled to a 
seventh node, and its collector coupled to the second node; 

a sevemh transistor having its base and collector coupled to a seventh node; and 

its emitter coupled to an eighth node; 

/ 

an eighth transistor having its collector and base being coupled to the eighth node, 
and its epdtter coupled to the second voltage supply rail Vee at the fifth node; 

/cross connection between the second transistor's collector and the sixth 
transistor's emitter at ttie sixth node, and the second transistor's emitter and the sixth 
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transistor's collector at the second node, the cross connection resulting In a proportion 
any error current flowing into the second transistor's emitter and sixth transistor's emitter 
to flow out through the second transistor's collector and the sixth transistor's coj|dctor into 
the base of the first transistor and the base of the fifth transistor; 

a first current source coupled between the first voltage supply r^J^cc at the first 
node and the second node; 

a second current source coupled between the first voltag^upply rail Vcc at the 
first node and the seventh node; jT 

a third current source coupled between the second^oltage supply rail Vee at the 
fifth node and at the third node; y/^ 

a fourth cunrent source coupled between ttie second voltage supply rail Vee at the 
fifth node and the sixth node; 

a final sub-stage, comprising: 
a first final sub-stage circuit further conditioning the positive portion of the cunrent 
signal provided by the first pre-driver>sub-stage circuit, the first final sub-stage circuit 
comprising: X 

a ninth transistor havingits emitter coupled to the first transistor's collector at a 

ninth node, and its base cqil/pled to a tenth node and its collector coupled to the second 

/ 

voltage supply rail Vee at^he fifth node; 

a tenth transistor having its base coupled to the ninth node, and its collector 
coupled to the first>\^ltage supply V^ rail at the first node; 




a second^nal sub-stage circuit further conditioning the negative portion of the 
current signaUprovided by the second pre-driver sub-stage circuit, the second final sub- 
stage circuim}mprising: 

aireleventh transistor having its emitter coupled to the fifth transistor's collector at 
an ele^nth node, its base coupled to the ninth transistor's base and collector at the tenth 
node and its collector coupled to the first voltage supply rail Vcc at the first node; 

/ a twelfth transistor having its base coupled to the eleventh node, and its collector 
coupled to the second voltage supply rail Vee at the fifth node; 

a twelfth node Interconnecting the tenth transistor's emitter with the twelfth 
^transistor's emitter; and 
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an output terminal coupled to the twelfth node. 

Claim 16(original): The operational amplifier output stage recited in 
including a localized feedback circuitry enclosed within the operational amp(i^er output 
stage. 




Claim 17 (original): The operational amplifier output stage'recited in Claim 16, 
wherein the localized feedback circuitry utilizes current feedback principles. 



wherein the localized feedback circuitry utilizes current feedt 
y J Claim 18 (original): The operational amplifieroutput si 



Claim 18 (original): The operational amplifieroutput stage in Claim 16, wherein the 
localized feedbacl< circuitry utilizes voltage feedback principles. 



Claim 19 (original): The operationaj^amplifier output stage recited in Claim 15, 
wherein the first, second, third, fourth^inth and twelfth transistors are pnp transistors, 
and the fifth, sixth, seventh, eighth, tenth and eleventh transistors are npn transistors. 



/ 



Claim 20 (original): Ajj^ethod of amplifying a signal, comprising the steps of: 
biasing a plurality oLtransistors in a pre-driver sub-stage; 
biasing a plurali^of transistors in a final sub-stage; 

routing the positive cycle of the signal through a first, biased pre-driver sub-stage 
circuit; / 

routing the negative cycle of the signal through a second, biased pre-driver sub- 
stage circuit; / 

;|tfying the positive cycle of the signal in the first, biased pre-driver sub-stage 

circuit; 



amp|tf 



amplifying the negative cycle of the signal in the second, biased pre-driver sub- 
stage drcult; 

/ routing the amplified positive cycle of the signal to a first, biased final sub-stage 
circuit; 

routing the amplified negative cycle of the signal to a second, biased final sub- 
stage circuit; 
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further amplifying the positive cycle of the signal in a first, biased final sub-st 
circuit In tandem with the pre-driver sub-stage amplification action; 

further amplifying the negative cycle of the signal in a second, final |M^stage 
circuit In tandem with the pre-driver sub-stage amplification action; 

employing a plurality of translinear loops in the pre-driver sabotage circuits and 
final sub-stage circuits so as to preserve the amplitude, frequency and phase 
characteristics of the signals during routing and ampllficatlon/and 

joining in phase the amplified portions of the positiye and negative signal at an 
output stage terminal in a manner that results in high Jjf^earlty and low distortion of an 
output signal when compared to the input signal. 

Claim 21 (original): The method of amTpiifying a signal recited In Claim 20, further 
comprising the step of feeding back a popdon of the signal in a localized feedback system 
to extend bandwidth. 



Claim 22 (original): A mepod of amplifying signals in an operational amplifier 
output stage, comprising th^^ps of: 

generating bias cureents In a pre-driver sub-stage and a final sub-stage; 

inputting the signals Into the pfe-driver sub-stage and a final sub-stage; 

amplifying the4ignals in tandem in the pre-driver sub-stage and final sub-stage; 
employing a plurality of translinear loops in the pre-driver sub-stage and final sub-stage 
such that ther^ minimal signal loss in the pre-driver sub-stage and the final sub-stage; 
and 

usmi§ localized feedback principles so as to achieve high linearity and low 
dlstortlo|ir of an output signal when compared to the Input signal. 
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